To assess the prevalence of psychological symptoms during periods of relatively low deployment activity and the factors associated with each psychological health outcome.
Introduction
Most studies of psychological ill-health among service personnel have been carried out in the context of specific deployments, with the majority of studies focusing on post-deployment ill-health [1] [2] [3] . Studies following the 1991 Gulf War show high rates of reported unexplained physical symptoms, psychological distress and, to a lesser extent, post-traumatic stress reaction in those deployed to the Persian Gulf [1, [4] [5] [6] [7] . These studies were triggered by reports of ill-health suffered by veterans.
In the civilian populations there is also a high prevalence of self-reported psychological ill-health [8, 9] , including unexplained physical symptoms [10, 11] , with at least one-third of symptoms lacking a clear physical explanation in a community setting [12] . It might be expected that military populations would be healthier than civilian populations since they are largely composed of young, physically fit adults. The recruitment process aims to select those who are fit and healthy. Subsequent training and vigorous physical exercise would maintain a high level of physical fitness compared to the general population. It is reasonable to expect that service personnel would have fewer physical symptoms, lower levels of psychological distress and a higher health-related quality of life than civilian populations. However, surveys following the Gulf War and the recent high profile claim against the Ministry of Defence (MOD) by veterans groups, in respect of post-traumatic stress disorder (PTSD), might lead to a perception that PTSD among service personnel is high in comparison to other groups in the civilian population [1, 13] . The expected high consumption of alcohol prevailing in young adults in Britain may further contribute to psychological ill-health in the military [9] .
It has been reported in UK Gulf War veterans that only rank, marital status, exposure to danger and being a regular rather than a reservist showed an association with psychological ill-health [14, 15] . Studies in civilians have also shown that socio-demographic correlates are only weakly associated with depression and a systematic review of observational studies in civilian and military samples have shown that only a background of psychiatric history is consistently associated with PTSD [16, 17] .
It is important to assess whether the prevalence of psychological symptoms reporting is still high during periods of relatively low operational deployment activity. Selecting controls for occupational cohorts is problematic but it is especially so in military post-deployment studies.
Comparison with civilian groups is inappropriate for the reasons given. Comparison with non-deployed service personnel could be complicated by the 'healthy warrior effect' [18] . Data on the prevalence of psychological distress, physical symptom reporting, PTSD and excessive alcohol consumption, not collected in the context of a specific deployment, could serve as a useful baseline.
It is also important to confirm, or otherwise, whether the socio-demographic risk factors relevant to the Armed Forces may be related to psychological symptoms because it may guide the search for preventive action or provide a basis for a more intense programme of health surveillance in some groups within the services.
Methods
The data presented here were collected during a study to develop and evaluate a screening process to detect physical and psychological ill-health in the UK Armed Forces using two questionnaires [19] . The two questionnaires were shown to have equal validity [20] .
The full questionnaire included the civilian version of the post-traumatic stress disorder checklist (PCL), the General Health Questionnaire (GHQ-12) as a measure of psychological distress, 15 somatic symptoms selected from a previously used questionnaire, questions 1, 2 (modified to include a larger range of units consumed) and 10 from the World Health Organisation Alcohol Use Disorders Identification Test and questions about past and current smoking behaviour [1, [21] [22] [23] . The abridged questionnaire included a PTSD checklist reduced from 17 to 14 items, four items from the GHQ-12, and five of the 15 symptoms of the full questionnaire [19] . We excluded questions on alcohol and smoking behaviour from the abridged questionnaire. Information was also obtained about gender, age, rank and participation in deployments since 1999.
A list of all units (excluding Special Services) of the Armed Forces was obtained from the MOD and stratified by service and by size: small (,150 people), large ($150 people). Random numbers were generated using Stata 8, assigned to the units and re-sorted in numerical order. The top units in each stratum were selected to give 100 units in total. Similarly, 45 individuals were randomly selected from each unit to give the target sample size of 4500 subjects. The number of units selected from each service was calculated so that the number of individuals, from each service, in the sample was closely related to the relative strength of each service. The sample size was determined by the validation aspect of the screening study: we anticipated that as few as 200 subjects might be identified as having health problems and be willing to participate, which would still allow a positive predictive value of 60% to be estimated with a 95% confidence interval (CI) of 67%.
There were three mailings of the questionnaires over a period of 3 months, the first at the beginning of May 2002. Half the units received the full and half the abridged questionnaire. Questionnaires were addressed to individuals at their unit and sent via the Commanding Officer. A reply paid envelope was supplied to each individual for the return of questionnaires direct to the study office. Participants were assured that taking part was voluntary and that their responses were confidential. Table 1 shows the definition of high score on each scale for this analysis. For comparison with other studies, we have used a threshold of 3/4 ('cases' score $4) for the GHQ-12 to identify those with psychological distress, using the 'standard' 0-0-1-1 scoring [8, 9, 24, 25] . (In the evaluation of the screening process, the more stringent 4/5 threshold was used because of the requirement not to overwhelm Defence Medical Services.) A measure of somatization was based on the number rather than the nature of the symptoms endorsed. Symptoms were excluded from the count when the participant reported a recent cold/flu, food-poisoning episode, recent strenuous physical exercise or was being treated by a doctor. We used a score of $50 as cut off point for the PTSD checklist [21] . A cut off point of alcohol intake well above prevailing recommendations was used to define excessive alcohol consumption.
The study was given ethical approval by the Defence Medical Services Clinical Research Committee and by King's College Hospital Research Ethics Committee.
The associations between scores for each scale in the full questionnaire were calculated as Spearman's Rank correlation coefficients. The associations between high scores as dichotomous variables for GHQ-12, PCL, alcohol intake and multiple symptoms were calculated using Kendall's tau-b. Multiple logistic regression was used to determine odds ratios (ORs) for each outcome variable separately, including as independent variables service, gender, age, number of deployments, rank, alcohol intake and smoking status, using data from the full questionnaire only. Additionally, ORs were calculated for PTSD using data from the full and abridged questionnaires combined, adjusting also for length of questionnaire but not alcohol intake and smoking status. Standard errors were adjusted for clustering on unit. All analyses were done using Stata 8 (Stata Corporation, College Station, TX, USA).
Results
In total, 1382 (65%) full and 1491 (70%) abridged questionnaires were completed. Only 8% of the participants were females, the mean age of the total sample was 32 years with a standard deviation of 7.9, and 53% of the participants had had deployment experience. The response rate was similar for each service, the number of completed questionnaires reflecting the relative size of each service. The prevalence of high scores is shown in Table 2 . The difference in number of high scorers (Table 1 for definition) between the two questionnaires was entirely explained by the absence of questions about alcohol intake in the abridged questionnaire.
The abridged questionnaire identified fewer participants above threshold for symptom score than the full questionnaire. The percentages of PCL high scores were similar for the two questionnaires, as were GHQ high scores (standard scoring). The mean GHQ-12 score, calculated using the Likert scale 0, 1, 2, 3 for each item, was 11.2 (95% CI 10.95-11.45). A total of 13% of men and 6% of women had alcohol consumption levels equal to or above the definition of high score and 28% were current smokers.
The correlations between scores on five of the scales used are shown in Table 3 .
The associations between defined high scores (dichotomous variable) on each scale were positive varying from 0.1 to 0.34 (P at least ,0.05). Current smoking was positively associated with high score on each scale. (Results not shown.)
Symptoms and GHQ scores increased markedly with increasing PCL scores. Likewise high alcohol intake increased with higher PCL scores. (Results not shown.)
Risk factors for each outcome variable in the full questionnaire are given in Table 4 .
Multiple symptoms were more often reported by females, older personnel, those with deployment experience and those with a high level of alcohol consumption. Psychological distress was more common in women, those who consumed a high level of alcohol and current smokers. Excessive alcohol intake was more likely in younger personnel, in males, in those who had experience of deployment, especially if .1 deployment in the last 5 years, and in current smokers.
The risk of scoring high on the PCL was assessed in those completing the full questionnaire only (Table 4) and the total group (Table 5 ). The analysis using the full questionnaire was based on only 33 high scorers. In the full questionnaire, high PCL scores were significantly related to alcohol intake and smoking behaviour only (Table 4) .
A PCL-17 score extrapolated from the 14 items common to both questionnaires was in close agreement with the correct PCL-17 score for those subjects who completed the full questionnaire-the difference being in the range ÿ2.1 to 2.5 in 95% of instances: hence, we extrapolated the PCL-17 score for those who completed the abridged questionnaire which increased the number of subjects with high score from 33 to 74 (2.5% of the total group). PCL high scores were greater in the Army than in the Royal Navy (RN) and the Royal Air Force (RAF), in younger personnel, and in other ranks compared to officers. The OR was particularly high for other ranks but the 95% CI was wide (Table 5 ).
Discussion
In this study, based on a random sample of the UK Armed Forces, multiple symptoms, psychological distress and excessive alcohol consumption were between four and eight times more prevalent than PTSD. Psychological ill-health was significantly associated with service, gender, age, number of deployments, rank, alcohol intake and current smoking with an intermediate or fairly high effect size varying from an OR of 1.4 to an OR of 3.64.
Our data were not collected in the context of any specific deployment. The vast majority completed a questionnaire 6 months before the announcement of deployments to Iraq and before preparations for that deployment began. Responses to the questionnaires are therefore unlikely to have been coloured either by media interest surrounding deployment or by the desire to over report symptoms for secondary gains as has been suggested in some post-deployment studies [26] .
Our results are based on a self-administered questionnaire and not on a diagnostic interview. High scores in our study increase the probability that a participant has a psychiatric disorder, but a further assessment would be needed to confirm a psychiatric diagnosis. High alcohol consumption included additionally as an independent risk factor for symptoms, GHQ and PTSD high scores.
a Adjusted for each of the other variables.
b Adjusted for different cut off score by sex.
The cross-sectional design does not allow us to indicate the temporal relation of an association but provides a basis for identifying areas of concern. This study has shown that there is a high prevalence of self-reported psychological ill-health in the UK Armed Forces. The prevalence of psychological distress, based on the GHQ-12, exceeded by a large margin that reported in the Scottish Health Survey and the Health Survey for England, although the prevalence in the northeast region of England was comparable [8, 9] . However, in occupations that may be exposed to similar types of stressors (violence, distressing incidences) such as the police force or doctors in accident and emergency departments, the level of psychological distress appears to be higher than in the UK Armed Forces [25, 27] .
Although GHQ-12 has been used and validated in many populations, it has not been validated in a UK military population. We would suggest that the contextual environment, in this case the military environment, might influence the responses to a questionnaire. It is possible, for example, that over reporting in this population could be in part an indication of institutional dissatisfaction.
Multiple physical symptoms are highly prevalent in the community [28] . Even after excluding those reporting a recent short-duration illness or intense physical activity, 15% of service personnel in this study reported symptoms above the threshold used. Given that, at any one time, a sizeable proportion of the general population will exhibit symptoms, and that total symptom scores are likely to be associated with somatization, this finding is a useful indicator of the level of symptom reporting in the Armed Forces during a period of relatively low deployment level [11] .
Although 13% of men and 6% of women had alcohol consumption levels equal to or above our definition of excessive intake, it compares favourably with drinking behaviour in the civilian population [29] . The 28% rate of current smoking is similar to the findings of the General Household Survey 2002 [30] .
It is difficult to compare the prevalence of PTSD across studies since different methods and different diagnostic criteria are used. Only few studies have estimated the prevalence of PTSD in the general population, none of them in the UK population. The overall 1-year prevalence has varied from 0.1% in a German male population to 3.9% in a US population with intermediate rates of 1.2% in Australia, 1.3% in six European cities combined and 2.7% in Canada [31] [32] [33] [34] [35] . The PTSD prevalence in selected occupational groups, such as firefighters (18%), is much higher than in Armed Forces-4.6% in Australian personnel who did not deploy to the 1991 Gulf War and 5% in US Army personnel before deployment to the Iraq War, although rising to 12.9% in another group returning from Iraq [36] [37] [38] . The latter two studies used the same instrument and cut off score as we did. The PCL, using a cut off score of 50, markedly overestimates the prevalence of PTSD compared to a diagnostic interview [39, 40] . The prevalence of 2.5% in our study, using the same instrument, was lower than in either the Australian or US service population and, allowing for the use of PCL rather than a diagnostic interview, lower than or comparable to general populations, and much lower than in occupational groups considered to be at high risk of trauma exposure.
Although the factors included in our analyses may not be good predictors for identifying a person with psychological illness, they are important in informing programmes of primary prevention among those groups that appear most vulnerable. Female gender was a major risk factor for our measures of psychological ill-health, but protective of excessive drinking, as reported in most studies [41] . In contrast to studies in civilian populations, our study and the previous Gulf War study found no statistically significant association between gender and PTSD [1, 31, 35] . The substantial gender effect found among civilians may not be present in the Armed Forces [17] . Women who enter the Armed Forces might be more resilient than women in the general population.
High GHQ and PTSD scores were associated with smoking and excessive drinking in our study. These associations are consistent with findings from other studies [42, 43] . The cross-sectional design of our study does not allow us to infer the temporal relation between these health behaviour variables and psychological distress or PTSD. It is possible that these behaviours are the consequence rather than the cause of psychological ill-health [43] . A sudden increase in alcohol drinking or smoking uptake in young adults may be indicative of psychological distress. PTSD was significantly higher in other ranks than in officers, in younger than older service personnel and in the Army than the other two services. Other studies have found an association with younger age, and with education and socio-economic status, for which rank could be said to be a proxy [14, 17] .
Possible effects of previous deployment in our study were related to excessive alcohol intake and high physical symptoms score. Many publications have reported high scores of physical symptoms in post-deployment samples [1, 5] . This has been the basis for claims that a series of environmental exposures are aetiologically linked to the physical symptoms in an undefined Gulf War syndrome. Our study would support the interpretation that multiple symptoms may be a non-specific response to deployment since the deployments included in this study did not include the 1991 Gulf War, but only deployments since 1999. There is little information available on the possible effects of deployment on excessive drinking and our results should serve as a note of warning.
In spite of the high expectation of fitness and health in the Armed Forces, this study shows a high prevalence of physical and psychological symptoms in periods of relatively low deployment activity, and before the current Iraq war. The prevalences reported here should serve as an appropriate comparison for future studies of service personnel returning from operational deployments. A series of risk factors are strongly associated with psychological ill-health, including excessive drinking and they should be taken into account in developing primary prevention programmes.
